Abstract: Sustainable construction is fundamentally different than traditional construction because it requires whole systems thinking, early collaboration across stakeholders, and core principles like reducing resource consumption, eliminating toxins, and applying life cycle costing. Construction professionals unfamiliar with this mindset and approach may perceive sustainable construction as risky. One of the global regions in need of more sustainable construction is the Middle Eastern and North African (MENA) region. The MENA region is one of the fastest developing in the world. However, it is the slowest one in implementing sustainable construction practices. Kuwait, in particular, contributes 53% more carbon emissions per capita than the United States. To understand how the Kuwaiti construction industry perceives risks associated with more sustainable construction, a survey was developed with 52 risk elements in which 131 industry professionals responded. The results indicate that industry professionals perceive a lack of public awareness as the risk element with the highest probability of occurrence. The risk element with the highest possible negative impact on future projects is designers' and contractors' inexperience with sustainable construction. Other risks were found to include a high initial cost for materials and overall project costs. Educational interventions, changes in risk allocation, and behavioral science to reframe upfront costs as long-term savings are offered as possible solutions.
Introduction
Sustainable development goals usually focus on broad problems like climate change, energy reduction, and clean air and water. While these broad objectives are necessary, their abstractness can make it challenging for construction professionals to know how to achieve them [1] . This is because the techniques and approaches that are optimal for specific projects vary depending on the geographic location, regional energy sources, community characteristics, stakeholder priorities, and many other variables. In addition, sustainable construction, which refers to achieving social, financial, and environmental sustainability throughout a building's whole life-cycle [2] requires a higher level of collaboration between stakeholders when compared to traditional construction projects due to increased uncertainty [3, 4] . This uncertainty is due to the complexity of project decisions, which are often made using prior held judgments and heuristics [5, 6] . Without prior experience, the outcomes of sustainable choices can appear risky [7] . When adopting new techniques for sustainable construction, previously held judgments and heuristics must also change.
Currently held judgments and heuristics about sustainable construction do not always represent reality [8] . For example, the long-held perception that sustainable construction costs more financially upfront does not hold true today [9] . Cognitive biases such as risk aversion and status quo bias can lead to these overly generalized assumptions [10, 11] . Better understanding of these perceptions, Increasing adoption of sustainable construction practices in the MENA region is necessary for global sustainable development goals. For instance, greenhouse gas emissions are not isolated to merely one region or country but have a negative effect globally. In the past 20 years, the MENA region has increased carbon dioxide emissions by around 114% and per capita by 44% [22] . While this region currently only contributes approximately 6% of the world's carbon dioxide emissions, the trend suggests the region will become a larger contributor to global greenhouse gas emissions in the next century [23] .
In comparison to its neighboring countries in the MENA region, Kuwait holds the lowest commitment to sustainable construction [20] . Per capita, residents contribute 53% more carbon dioxide emissions than residents of the United States [22] . This is partly because the country relies on energy-intensive desalination to produce potable water [24] and nearly 85% of electricity costs are subsidized [20] . Furthermore, Kuwait's construction industry has doubled their annual landfill waste in the past five years [25] .
One explanation for the lack of commitment among the construction industry is the lack of awareness. Few professionals have experience in sustainable construction techniques and associated technology [20] . Lack of experience means there are fewer projects that demonstrate the benefits and, therefore, less motivation among industry professionals to try something new [26, 27] . When awareness about the benefits of sustainable construction increase, the demand for more sustainable buildings and infrastructure also grow [28] . This demand helps drive further adoption and innovation helping these early adopters of sustainable design and construction reach even higher achievement in the future [29] .
The lack of political support and incentives to adopt the design and construction techniques that promote sustainability from the Kuwaiti government is likely another reason for slow adoption of sustainable construction. Kuwait engineering design and construction professionals agree that government intervention through new standards and policy is necessary to accelerate adoption [20] . External involvement and additional incentives may help offset perceived risks and encourage market demand.
To help Kuwait and the MENA region more quickly adopt sustainable construction techniques, the purpose of the research reported in this paper is to assess current perceived risks within the industry. Knowing how sustainable construction is perceived can help design interventions, tools, and processes to help this industry overcome these perceived barriers or more efficiently manage them in the future.
Background
Sustainable construction is fundamentally different than traditional construction [30] . The purpose of sustainable construction is to create and operate a building based on core principles across the building's life cycle. Sustainable construction should reduce resource consumption, reuse resources, integrate recyclable resources, protect nature, eliminate toxins, apply life cycle costing, and focus on quality [31] . Achieving such high standards requires those involved in the design and construction process to "begin with the end in mind" [17] . This means setting specific goals and building features early during the feasibility stage that align with core sustainability principles.
Those involved in the design and construction process must also take a whole systems approach [32] . A whole systems approach encourages the consideration of interrelated components and people to optimize the performance of the entire building rather than an individual part [33] . For example, Rocky Mountain Institute, which is a consulting firm in the United States, uses a whole systems approach to optimize thermal mass of building envelopes and windows and other components to produce the most cost-effective passive building [34] . Whole systems requires establishing common goals that align incentives, encourage mutual learning, and sharing of information across stakeholder groups [35] .
Adopting a whole systems approach and applying sustainable practices can appear risky compared to traditional construction especially for those that are new to sustainable construction. A broadly defined risk is the combination of the probability of an event and its outcomes [36] . Risk management is then the process by which risks are identified, quantified, and used to inform decision making and planning future events [37] . Risk management includes the ability to recognize risks with low probability and low impact compared to risks with high probability and high impact. For example, recognizing the likelihood of failure, delay of schedule, or increased cost by changing construction techniques to reduce the disruption of soils or the probability of success in installing more sensors in a building for enhanced monitoring and control.
Without prior experience, for instance, in changing commonly used materials for those with less embodied energy, errors can occur in judgment and lead to overly weighing probabilities of risks [38] . For example, sustainable construction can appear more expensive when construction professionals are unaware of these possible risks and, as a result, assign higher contingencies [15] . The opposite can also be true. The pseudo-certainty effect occurs when a decision maker perceives an outcome as certain while, in fact, it is uncertain [39] . The success of sustainable construction depends on the judgment of perceived risks and the development of an appropriate risk management plan [40, 41] . Understanding the unique variation between conventional and sustainable projects is also essential for beginning to develop risk management techniques and interventions for sustainable construction that has neither overweight nor underweight risks.
Perceived risks to sustainable construction continue to emerge globally as developing countries begin to explore and adopt new techniques and technologies [26, 27] . Countries in the MENA region like Kuwait that lack prior experience with sustainable construction techniques may fall into a trap of assigning higher contingencies, which increases the overall cost of the project and creates negative barriers to more sustainable construction projects in the future [42] . Overlooking possible risks leading to negative outcomes for the project team, also known as the pseudo-certainty effect, is also a possibility, which results in less incentive to adopt new techniques as industry norms in the future. Prior research in the MENA region discuss construction risks (e.g., in Kuwait see Reference [43] , the U.A.E. see Reference [44] , Qatar see Reference [45] , and Bahrain see Reference [46] ) but fall short in covering, discussing, or outlining possible risks related to new means and methods that incorporate principles of sustainable construction.
Improved ability for assessing risks can help shift industry professionals' focus to appropriately reduce the risk of failure for sustainable construction [47] . Prior research about sustainable construction practices in developed countries like Australia, the United States, and Europe do outline increased risks and recommendations [26] and novel contract structures to share the risk burden [48] . The lists of possible risks from these prior works were used to develop a survey instrument detailed in the methods section of this paper. The weighting of these risks may be different as a result of cultural values, regional or national economic incentives, and political interests [49] . Therefore, identifying the potential risk factors and weights of perceived probability plays a crucial role in enhancing the performance and accomplishing the successful delivery of the project.
Synthesis of Research about Risks Associated with Sustainable Construction
Risks associated with sustainable construction were gathered from prior literature and synthesized into categories broadly defined within the design and construction process of new buildings. The purpose of this literature review was to identify potential sustainable risks during a project's life-cycle. The review consisted of an extensive literature search of recently identified sustainable construction risks in other countries including, more specifically, the work from Reference [43] and Reference [46] . Inclusion criteria required research to be within 10 years (articles published from 2005 to 2015) since modern risk management has greatly evolved over the last decade. This review process follows a similar process of prior synthesized literature reviews [50] .
More than 20 papers were included and used to develop the synthesized list presented in Table 1 . Nine categories and 52 risk elements were organized from the literature. The nine categories include design, management, construction, material, technology, labor and equipment, external factors, finance, and certification. Risk elements associated with design include both inexperience when dealing with sustainable construction and changes as a result of sustainable construction. Management risks are related to design. Management includes risk elements upstream (clients) and downstream (subcontractors) from the general construction process. Lack of communication, lack of dispute resolution, and general planning are particular risk elements that were identified from prior studies [17, 51, 52] . Construction techniques, defects, and inexperience were also included as risk elements in the construction category. The categories material, technology, and labor and equipment include risk elements about prior knowledge, lack of experience, and non-compliance. Cost is always a concern and represented in both the external and finance categories through a lack of market demand and associated with payback period and cost overruns. Project certification was also identified as an incentive for pursuing sustainable construction and a possible barrier [53] . Energy models that do not align with actual energy performance are increasingly problematic in new sustainable buildings [54] . Table 1 was used to develop both the research questions and survey instruments to measure both perceived probability of occurrence and possible impact of these risk elements during construction projects in Kuwait that include sustainable design and construction principles. 
Design External
Design changes during construction [55] Lack of market demand [56] Slow response to meet design changes [26] Lack of political support and incentives [49] Design-team inexperience [57] Lack of public awareness and knowledge [58] Design defects which could result in failure to achieve certification [53] Uncertain governmental policies [19] 
Management Finance
Lack of quantitative evaluation tools [59] Cost estimation inaccuracy [46] Not achieving client expectations [55] Payback period is too long [60] Difficulty in the selection of subcontractors who provide sustainable construction services [51] Performance problems since sustainable building projects face a greater potential in failure (causing liabilities) [53] Poor interrelationships between supply chain partners [26] Increased soft costs due to delays in sustainable building completion [53] Lack of upfront planning by all parties [17] High cost of sustainable materials and equipment [51] Sustainability measures not considered early by stakeholders [52] Cost overrun due to lack of sustainable building knowledge [61] Delays in resolving disputes [26] High initial sustainable construction costs [26] Slow approval processes due to sustainable specifications [26] Investor cannot fund the high sustainability measure costs [61] Outdated contractual agreements [62] Costs of investment in skills development [57] High sustainable construction premiums [17] Material
Labor and Equipment
Unavailability of sustainable building materials [63] Handling recycled materials puts construction workers at safety risks [43] Poor material quality [26] Unavailability of specific equipment [15] Uncertainty in the performance of sustainable materials [59] Additional responsibilities for construction maintenance [59] Non-complying products and materials [26] Lack of practical experience [15] Change in material types and specifications during construction [43] Uncertainty with specialized sustainable equipment [51] 
Technology Certification
Challenges for operating renewable energy systems [63] An event that causes the loss of certification [53] Unacceptable performance of modern technologies [61] Lower certification than what was expected due to design defects [53] Technological failures [61] Changing certification procedures [61] Misunderstanding of sustainable technological operations [59] Loss of financing or losing loans for not achieving certification [53] 
Construction
Unforeseen circumstances in execution of the sustainable project [51] More complex construction techniques [60] Safety issues [61] Project delay [55] Contractors' inexperience with sustainable buildings [57] Incremental time caused by sustainable construction [59] Construction defects [53] 
Research Objective and Questions
The objective of the research presented in this paper is to understand what perceived risks are associated with sustainable construction techniques of new buildings in Kuwait and what possible methods industry professionals are currently using to overcome these perceived risks to avoid cost increases, time overruns, and long-term quality issues. The results of this research can be used by local and international industry professionals to develop a better understanding of the critical risk factors that are perceived to influence cost, time, and quality of construction projects. This understanding will lead to the development of risk management processes not only during the construction stages but also during the evolution of the design phase. Ultimately, by better understanding the risks associated with sustainable construction, the adoption rate of sustainable construction techniques and subsequent performance of the construction industry in the MENA will increase.
The three research questions are:
What sustainable construction risks do professionals in Kuwait believe have the highest probability of occurrence?
2.
What sustainable construction risks do professionals in Kuwait believe have the highest negative impact on project outcomes? 3.
How do perceptions of sustainable construction risks differ between those working in private and public sectors, across project types (residential, commercial, and industrial), across professions (design engineer, contractor, sub-contractor), and across years of experience?
The results offer answers to these questions and the discussion offers relevant risk management strategies from past research to support future implementation of sustainable design and construction.
Research Methodology
The survey to professionals in the Kuwaiti construction industry consisted of two sections. The first section asked general information about the respondents such as their professional experience, type of organization, and their familiarity with construction techniques and technologies that contribute to sustainability. The purpose of this section was to gather descriptive statistics about the sample population. The second section included the 52 risks identified from the literature review.
Respondents were asked to "Please evaluate the probability of the following risks based on the outcomes of sustainable construction projects". Respondents were given a Likert scale (1 = very low probability and 5 = very high probability). Respondents were asked again to "Please evaluate the impact of the following risks based on how they negatively affect the outcomes of sustainable construction projects." Respondents were given a Likert scale (1 = very low impact and 5 = very high impact).
Prior to distribution of the survey, the survey was given to a focus group of five construction professionals in which each had 10 or more years of experience for content validity and to review and provide feedback about the questions. Changes made to the survey helped clarify the meaning of specific risks and certain wording was adjusted to more clearly communicate the meaning. For example, some of the risks were combined such as "design changes during construction" and "changes in work" since they were closely related to each other.
The survey was distributed to a national sample of professionals currently working in the construction industry in Kuwait. Professionals were selected randomly from a list of all construction companies in the country. A total of 195 surveys were sent to construction professionals and 131 surveys were returned (67% response rate).
Risk Assessment
The probability and impact of each risk was evaluated using a weighted score approach. This method was adopted from previous literature [43] . The weighted score approach in Equation (1) shows that, for every identified risk, the weighted score was calculated by adding the product of the number of respondents, x, with their corresponding selected Likert ranking, r.
where S Wj is the weighted score, x is the number of respondents for each Likert rank, r is the corresponding Likert scale ranking, and j is a subscript index that represents p for probability or i for impact. A sample collected from the data in Table 2 shows that 17 out of 128 respondents ranked the identified risk element for "design changes during construction" with a Likert scale ranking of 5 (most probable) and the value (17 × 5 = 85) is the product. Similarly, nine individuals responded with a ranking of 1 (least probable) and the value (9 × 1 = 9) is the product. The total weighted score for this particular risk is 416, which is the summation of all the product values. Table 2 represents a sample on the probability of risk. The same equation was applied for the responses about the impacts of risk. 
The probability P and impact I are scaled weighted scores between 0 and 1 obtained by taking the percentage of the score with respect to maximum possible points for each category. In the sample calculation shown in Table 2 , the maximum possible points for that risk is 640, which is obtained by multiplying the total number of respondents (x = 128) with the maximum Likert scale (r = 5). Equations (2) and (3) express this formulation below.
where S Wp is the weighted score for risk probability and S Wi is the weighted score of risk impact. Equation (4) was used to calculate the product of both probability and impact of occurrence. The purpose was to quantify the degree of risk. This equation was adopted from Reference [64] .
where R is the degree of perceived risk measured between 0 and 1, P is the probability of the risk occurring measured between 0 and 1, and I is the degree of impact of the risk measured between 0 and 1. This method scales risks from high (close to 1) and low (close to 0) by considering both weighted probability and impact.
Results
The group of responses (n = 131) were contractors (27%), owners/clients (25%), construction consultants (18%), and subcontractors and suppliers (30%). Out of 131 surveyed, 45% indicated more than 10 years of experience in the construction industry, 29% had between five to 10 years of experience, and 27% had less than five years of experience. Most of the respondents came from organizations that have more than 100 employees (53%), 17% from organizations that have 50-100 employees, and 30% from organizations with less than 50 employees. Nearly 40% of respondents indicated their level of sustainability awareness was "poor" and only 19% perceived "good" awareness of sustainability concepts, procedures, and technologies. Nearly half of respondents (47%) reported that the current percentage of construction projects that include sustainable construction practices or technologies in their organization was between 0% and 19%. Half of the respondents (50%) indicated they work with the public sector, 32% with the private sector, and 18% are quasi-public sectors. Details of the main research findings are listed in the sub-sections below.
Risks That Have the Highest Probability and Impact of Occurrence
To identify the risks that have the highest probability and highest impact of occurrence, the respondents were asked to evaluate the risks based on their probability and impact of occurrence in construction projects in Kuwait. Tables 3-5 present the highest probability of perceived occurrence, expected impact, and their combined rankings (highest degree of perceived risk). Table 3 presents the top 10 risks with the highest perceived probability in ascending order based on their total weighted scores. Lack of public awareness about the benefits of sustainable design and construction and high costs of sustainable material and equipment are perceived as the risks having the highest probability of occurrence in construction projects in Kuwait. Table 4 includes the top 10 risks with perceived high expected impact. Notably, contractors' inexperience with sustainable construction practices and technologies had the highest potential risk according to respondents. The second risk associated with adopting sustainable construction practices was design team inexperience, which was followed by the unavailability of sustainable building materials and lack of practical experience. These top four risks are 4% greater (about 20 points on average) in total weighted score compared to the bottom six. In other words, while these top 10 are close in value, the top four appear most critical for the respondents. Contractor's inexperience with sustainable construction is nearly 8% greater from the fifth-ranked highest cost of sustainable materials and equipment. Table 5 presents the risks perceived as having a high degree of risk, R (combined high probability and high impact). The degree of risk is considered high if the value is closer to 1. The top five risks with similar total weighted scores (within 1% to 2% of each other), are high costs of sustainable materials and equipment, contractor's inexperience with sustainable construction, lack of practical experience, lack of public awareness, and high initial sustainable construction costs. The perceptions about higher upfront costs for sustainable materials and equipment are likely true in a country like Kuwait that is still early in the adoption of these materials and practices. However, increased awareness of the benefits may help offset or balance these higher up-front expenditures. 
Risk Categories that Have the Highest Probability and Impact of Occurrence
The risk categories from Table 1 with the average highest perceived probability were external risks (e.g., public awareness and knowledge, government incentives, market demand) (mean Likert score = 3.7; 1 = very low probability/impact and 5 = very high probability/impact) and finance-related risks (e.g., cost of sustainable materials, schedule delays, payback period) (mean Likert score = 3.5). Scores were determined using the mean value of the Likert scale responses to each of the individual risks. An average of the Likert scale was calculated to compare between categories where there are several risks in each category, which can reveal the statistical differences. The perceived probability of risk occurrence in all risk categories was above average (more than 50%, mean scores above 3.0) except for the Certification category (mean score less than 3.0). The difference in mean scores between the categories (probability and impact) was statistically significant (p < 0.001). The one-way ANOVA test was used since it can determine the statistical difference between the means of two or more independent groups. The mean scores of the probability of each risk category are shown in Figure 1 . Kuwait that is still early in the adoption of these materials and practices. However, increased awareness of the benefits may help offset or balance these higher up-front expenditures. 
The risk categories from Table 1 with the average highest perceived probability were external risks (e.g., public awareness and knowledge, government incentives, market demand) (mean Likert score = 3.7; 1 = very low probability/impact and 5 = very high probability/impact) and finance-related risks (e.g., cost of sustainable materials, schedule delays, payback period) (mean Likert score = 3.5). Scores were determined using the mean value of the Likert scale responses to each of the individual risks. An average of the Likert scale was calculated to compare between categories where there are several risks in each category, which can reveal the statistical differences. The perceived probability of risk occurrence in all risk categories was above average (more than 50%, mean scores above 3.0) except for the Certification category (mean score less than 3.0). The difference in mean scores between the categories (probability and impact) was statistically significant (p < 0.001). The one-way ANOVA test was used since it can determine the statistical difference between the means of two or more independent groups. The mean scores of the probability of each risk category are shown in Figure 1 . Respondents perceive risk impacts related to the materials such as unavailability of sustainable building materials, uncertainty of quality, and change orders for material as the highest possible impact for project outcomes. Design risks were also perceived as having a high potential impact including design changes during construction, design defects, and inexperience with sustainable Respondents perceive risk impacts related to the materials such as unavailability of sustainable building materials, uncertainty of quality, and change orders for material as the highest possible impact for project outcomes. Design risks were also perceived as having a high potential impact including design changes during construction, design defects, and inexperience with sustainable design. The perceived risk impact in all risk categories was above average (more than 50%, mean scores above 3.0). The mean scores of the impact of each risk category are shown in Figure 2 .
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Figure 2. Mean scores for impact of risk categories (scores range from 1 to 5).
The results of each of the probability and impact of risk categories are significantly different. However, the top five categories are similar. This means the nine associated risk categories include risks associated with material, design, external factors, finance, labor, and equipment. The risks have the highest probability of occurrence and would cause the greatest impact on project outcomes. In terms of both probability and impact, the certification and technology categories are of the least concern for the respondents.
Perceptions of Construction Professionals in the Private Sector Compared to the Public Sector
The findings indicate no significant differences in the mean scores for all risk categories between the different titles of the professionals (project manager, site engineer, or architect), their practical experience (years), or their typical project types (residential, commercial, and industrial).
The only factor with a significant difference in response was whether their client base was private or public. The mean scores for the perceived probability of risk between private and public sectors were significantly different in the following categories: design (p = 0.004), construction (p < 0.001), management (p = 0.017), finance (p = 0.013), and technology (p = 0.013). Professionals working with the public sector perceive higher probabilities of risk in construction, management, finance, and technology but lower probabilities of risk compared to the private sector related to design. Risks associated with management were perceived as significantly higher by the public sector (p = 0.023) than the private sector. The other four categories had similar perceptions between respondents with public and private clients. The one-way ANOVA test was used to generate the p-values. Table 6 summarizes these results.
The difference in perceived probability and impact between construction professionals with public sector clients and private sector clients appear to relate to their level of awareness to sustainability in Kuwait. Between the two sectors, the private sector has a higher level of perceived sustainability awareness, which is illustrated in Figure 3 . None of the respondents (whether public or private) believe that their knowledge of sustainable construction is "very good." The results of each of the probability and impact of risk categories are significantly different. However, the top five categories are similar. This means the nine associated risk categories include risks associated with material, design, external factors, finance, labor, and equipment. The risks have the highest probability of occurrence and would cause the greatest impact on project outcomes. In terms of both probability and impact, the certification and technology categories are of the least concern for the respondents.
The only factor with a significant difference in response was whether their client base was private or public. The mean scores for the perceived probability of risk between private and public sectors were significantly different in the following categories: design (p = 0.004), construction (p < 0.001), management (p = 0.017), finance (p = 0.013), and technology (p = 0.013). Professionals working with the public sector perceive higher probabilities of risk in construction, management, finance, and technology but lower probabilities of risk compared to the private sector related to design. Risks associated with management were perceived as significantly higher by the public sector (p = 0.023) than the private sector. The other four categories had similar perceptions between respondents with public and private clients. The one-way ANOVA test was used to generate the p-values. Table 6 summarizes these results. The difference in perceived probability and impact between construction professionals with public sector clients and private sector clients appear to relate to their level of awareness to sustainability in Kuwait. Between the two sectors, the private sector has a higher level of perceived sustainability awareness, which is illustrated in Figure 3 . None of the respondents (whether public or private) believe that their knowledge of sustainable construction is "very good". Figure 3 . Level of awareness about sustainability among construction professionals in Kuwait that work with clients from the private and public sectors.
Discussion
Construction professionals in Kuwait that serve clients in the private sector appear to perceive less probability of risks related to construction, management, and finance when adopting sustainable techniques and technologies. These results are somewhat surprising compared to other regions and countries like the United States and Europe where government institutions were the early adopters of sustainable construction, which mandates the use of LEED and BREEAM, respectively, nearly two decades ago. The private sector may contribute to more innovative techniques and technologies with contract structures that help distribute risks among multiple stakeholder groups. The culture and ability to innovate because of distributed risk may explain why these differences occur between client types [64] .
Another reason for the differences in perceptions between construction professionals that work with public or private sector clients is that the private sector in Kuwait tends to hire more non- 
Another reason for the differences in perceptions between construction professionals that work with public or private sector clients is that the private sector in Kuwait tends to hire more non-Kuwaitis than the public sector. Industry professionals hired from outside of the country might bring experience and understanding of sustainability. The public sector predominately hires Kuwaiti citizens who, due to the currently low adoption rate of sustainable design and construction, are less likely familiar with sustainability principles and applications for construction [65] . This gap in sustainable awareness and experience may contribute to why construction professionals that work with private sector clients are less concerned about probabilities of risk related to sustainability compared to those that represent clients from the public sector.
Even with respondents in the private sector indicating "moderate" to "good" understanding of sustainable construction, risks associated with designer and contractors' inexperience with sustainable construction rank highest and could negatively impact project outcomes. A tested solution to overcome these barriers is clients or project owners that recognize the benefits of incorporating sustainable design and construction techniques into their buildings and infrastructure and are motivated to request contractors and design teams with experience in sustainable projects [7] . Another strategy is through contracting sustainability experts. Experts may help general contractors recognize specialty issues and can help facilitate new markets or products that meet sustainability criteria. For example, risks identified in the results with high probability and impact such as unavailability of specific materials and equipment in the market can occur due to unforeseen procurement issue and lag times. Experts can help estimate additional times, delays, and scheduling issues that may arise because they have experience with these products [26] .
Respondents also recognize the high costs of sustainable materials and equipment as high in probability and negative impact on future projects that adopt sustainability. Since this industry and region are new toward adopting sustainable construction, the higher cost of materials and equipment is similar to the greater cost of sustainable buildings in the United States and Europe nearly two decades ago when they were early in the adoption phase [9] . To bridge this gap, sharing knowledge across suppliers about what new standards and requirements mean and must be able to document is a possible strategy to reduce perceived risks over time [26, 55] . Toyota, for example, groups suppliers together that use similar production processes to ensure that the information can be shared between them and is relevant for all [66] . Other interventions can be applied such as education and awareness programs for engineering professionals and public awareness programs. If these approaches are implemented, the major obstacle of lack of information on sustainable construction can be overcome.
Similar to higher costs of materials and equipment, broad categories of risk related to external factors such as the lack of market demand and lack of regional incentives as well as financial factors such as payback period and performance uncertainties are of greatest concern for these construction professionals. Prior research finds that material scarcity and availability to meet sustainability standards is a predominant factor and can directly impact costs [4] . Contingency premiums can work to reduce the cost for contractors and shift risk to clients and project owners [67] .
Inherently, projects that include design and construction techniques for sustainability will incur more risks in the Kuwait construction industry because of the novelty and lack of experience among construction professionals. Traditional risk management strategies such as coordination with subcontractors, increasing workforce and equipment, producing programs using subjective decisions, and producing schedules that offer realistic resource procurement timelines [43] are helpful in traditional projects but may fall short when adopting sustainable construction practices. Achieving project goals for sustainability will require new technologies and strategies unfamiliar to the current workforce. Risk management programs should begin by addressing the barriers identified in the results of this paper. Regular training can help address the lack of awareness [26] . Innovative contract structures and employing those with experience in sustainable design and construction, especially in the public sector, can also help. The upfront cost is a real barrier especially for early adopters [60] . More focus on the benefits of sustainable design and construction may help balance the perceived high cost by educating suppliers and subcontractors and creating a network of professionals that supply the resources and materials that meet the standards for more sustainable materials.
Incorporating more nuanced techniques through behavioral science may also have an effect on construction professionals across cultures and regions, which are worth exploring [8] . For example, representing risks as embedded characteristics of engineering options can change the propensity of decision makers to take risks [68] . Framing risks as loss or gain can raise uncertainty awareness of decision-makers and can nudge construction professionals away from riskier, more uncertain options and towards less risky and certain options [69] . Including a feasibility example or a role model project for construction professionals to use as a guide can encourage higher levels of sustainability achievement [70] . However, these behavioral interventions have not been tested across cultures or with those less aware of sustainable design and construction.
The strength of the effect of framing interventions related to risk is limited to the values of the decision maker [71] . In other words, the effects of framing are larger when the concern or knowledge is low [72] . Participants with relevant experiences and more information on the subject may answer differently than those with limited awareness [12] . Therefore, professionals in Kuwait may be more influenced by framing or other behavioral interventions about risk than professionals in the United States or parts of Europe that have decades of experience and formed heuristics about sustainable construction. Future research can now begin to explore these possible interventions to shift perceptions and nudge contractors to incorporate sustainable design and construction techniques and technologies into building and infrastructure projects.
There are a few limitations to this study. First, the list of synthesized risks is not a comprehensive one since it includes risks from prior research published within the last 10 years only. The rationale for this choice is because risk management has evolved substantially over the last decade, but there could be some sustainability risks identified earlier or not included in this list that the construction industry faces today. Second, literature about sustainable construction risks in Kuwait and the MENA region is limited. There were only a few direct sources of reference from those countries. However, risks identified globally have been used in the literature review. The professionals did perceive many of these risk elements as having a high probability and impact of occurrence in Kuwait. Regardless of these limitations, this research identifies perceived risks in the Kuwaiti construction industry, which is a step forward in understanding and adopting more sustainable construction techniques.
Conclusions
The limited adoption rate for sustainable design and construction practices in the MENA region especially Kuwait is troublesome given that per capita residents in this region of the world produce 53% more greenhouse gas emissions than in the United States [22] . The lack of experience in sustainable construction appears to increase perceived risks among construction professionals. Industry professionals perceive that most risks of sustainable construction have high probabilities and impacts of risk occurrence. This perceived risk and higher cost for sustainable materials and equipment likely act as a barrier to adoption of new techniques and technologies. Other perceived risks include the lack of public awareness and practical experience, which are both related to knowledge and expertise. Differences in perceptions between sector types are significant. Construction professionals with clients in the private sector are less concerned with the probabilities and impacts of risk compared to the public sector specifically in risks related to finance, management, construction, and technology. Interestingly, project managers, site engineers, and architects showed no variation in their risk perceptions.
However, as important as the high probability and impact risks, are those with low probability and low impact. Time focused on these risks are potentially limiting the attention to risk with much higher negative effects. The construction professionals represented in this research overwhelming agreed risks related to technology and sustainability certification were low. Several sustainable risk management strategies can encourage more sustainable adoption and reduction of perceived risk. Contingency plans and shared risks with innovative contract structures can work to reduce the cost for contractors [57] . Sustainability experts can also help facilitate new markets or products that meet sustainability criteria and sharing knowledge across suppliers and subcontracts can spur industry support that, over time, reduces procurement costs and time [26, 66] . Behavioral science approaches such as framing risks as gains in value instead of a loss or providing a role model project for teams to follow may also help nudge the industry forward in the adoption of sustainable construction techniques. Future research can now begin to measure the effect of new risk management strategies and behavioral interventions to change the perceptions identified in this paper and measure the adoption rate of sustainability in Kuwait and the entire MENA region [73] .
